Abstract. A groupoid G whose elements satisfy the left invertive law: (ab)c = (cb)a is known as Abel-Grassman's groupoid (AG-groupoid). It is a nonassociative algebraic structure midway between a groupoid and a commutative semigroup. In this note, we show that if G is a finite AG-groupoid with a left zero then, under certain conditions, G without the left zero element is a commutative group.
1.
Preliminaries. An Abel-Grassman's groupoid [6] , abbreviated as AG-groupoid, is a groupoid G whose elements satisfy the left invertive law: (ab)c = (cb)a. It is also called a left almost semigroup [2, 3, 4, 5] . In [1] , the same structure is called left invertive groupoid. In this note we call it AG-groupoid.
It is a nonassociative algebraic structure midway between a groupoid and a commutative semigroup. The structure is medial [5] , that is, (ab)(cd) = (ac)(bd) for all a, b, c, d ∈ G. It has been shown in [5] that if an AG-groupoid contains a left identity then it is unique. It has been proved also that an AG-groupoid with right identity is a commutative monoid, that is, a semigroup with identity element. An element a 0 of an AG-groupoid G is called a left (right) zero if a 0 a = a 0 (aa 0 = a 0 ) for all a ∈ G.
Let a, b, c, and d belong to an AG-groupoid with left identity and ab = cd. Then it has been shown in [5] that ba = dc.
An element a −1 of an AG-groupoid with left identity e is called a left inverse if
It has been shown in [5] that if a −1 is a left inverse of a then it is unique and is also the right inverse of a. If for all a, b, c in an AG-groupoid G, ab = ac implies that b = c, then G is known as left cancellative. Similarly, if ba = ca, implies that b = c, then G is called right cancellative. It is known [5] that every left cancellative AG-groupoid is right cancellative but the converse is not true. However, every right cancellative AG-groupoid with left identity is left cancellative.
In this note, we show that if G is a finite AG-groupoid with left identity and a left zero a 0 , under certain conditions G\{a 0 } is a commutative group without a left zero.
Results.
We need the following theorem from [4] for our main result.
Q. MUSHTAQ AND M. S. KAMRAN We now state and prove our main result. 
Theorem 2.2. Let (G, •) be a finite AG-groupoid with at least two elements. Suppose that it contains a left identity and a left zero
Now consider the subset G 0 of G which is obtained from it by deleting a 0 , so that 
Because of (iii), equation (2.3) and the facts that a Proof. The proof is analogous to the proof of Theorem 2.2.
